In this paper the optimal portfolio formation using real life data subject to two different constraint sets is attempted. It is a theoretical framework for the analysis of risk return choices. Decisions are based on the concept of efficient portfolios. Markowitz portfolio analysis gives as output an efficient frontier on which each portfolio is the highest return earning portfolio for a specified level of risk. The investors can reduce their risks and can maximize their return from the investment, The Markowitz portfolio selections were obtained by solving the portfolio optimization problems to get maximum total returns, constrained by minimum allowable risk level. Investors can get lot of information knowledge about how to invest when to invest and why to invest in the particular portfolio. It basically calculates the standard deviation and returns for each of the feasible portfolios and identifies the efficient frontier, the boundary of the feasible portfolios of increasing returns.
Introduction
The portfolio selection is really the process of delineating the efficient portfolio and then selecting the best portfolio from the set. The rational investors will obviously prefer to invest in the efficient portfolios i.e. the selection of the optimal portfolio thus depend on the investor's risk aversion or conversely on risk tolerance.
Portfolio optimization is a key idea in investing and Markowitz model (1952) developed by Dr. Harry Markowitz is also known as the modern portfolio theory or portfolio selection through which the selection of optimal portfolio takes place since the basic elements of modern portfolio theory emanate from a series of propositions concerning rational investor behavior set forth by him and used mathematical programming and statistical analysis in order to arrange for the optimum allocation of assets within portfolio on the basis of a reward risk context. In other words, the optimal portfolio for an investor would be the one at the point of tangency between the efficient frontier and his risk return utility and he considered the variance in the expected return from investments and their relationship to each other in constructing portfolios.
Markowitz model assumed that investors move toward low level of return from high level of return for a given level of the risk , individual estimates the risk on the basis of return, in the analysis of risk and return to select the efficient portfolio the role of the Markowitz model is very significant and the investors decision based on the concept of efficient frontier. For optimal portfolio analysis, first step is that an investor needs to specify the list of securities eligible for selection or inclusion in the portfolio then to generate the risk return expectations for these securities expressed as the expected rate of return (mean) and the variance or standard deviation of the return. The expected return of assets is the weighted average of the return of the individual securities held in the portfolio. The variance and standard deviation of return are alternative statistical measures that are used for measuring risk in investment. This depends on their interactive risk i.e. how the returns of a security move with the returns of other securities in the portfolio and contribute to the overall risk of the portfolio. That is expressed in the following formulaMinimize portfolio risk 
  
Where Wx = amount invested in asset x Wy = amount invested in asset y Cxy = covariance between security x and y N = number of security σ 2 x =variance or risk From the above formula selection of optimum portfolio require the return for the period of holding for each of the securities included in the portfolio , the standard deviation of the return for each security and the covariance (or correlation coefficient) between each pair of securities among all securities from which the portfolio have to form.
Review of Literature
Michael J. Hartley and Gurdip S. Bakshi October 25, 1998 reported that they have developed an econometric methodology associated with the inverse of the portfolio selection problem. In particular, given a time series of actual observed portfolio of risky assets for a sample of investors, a set of socioeconomic characteristics for each investor in the sample, and a time series of preceding rates of returns for the set of risky assets, the algorithm determines the parameter values in each investor's utility function and the associated parameters in the returns generating process. It also determines the optimal current portfolios at the same time for all sample members. The proposed econometric framework can, therefore, accommodate both homogeneous or heterogeneous expected returns and covariance matrix however; predictions about individual or panels of portfolio holdings can be provide powerful tests of asset pricing theories. Consequently, a natural question, in the present framework, is how to go from a micro-theory of the individual or institutional investor's asset-portfolio mix to the aggregate behavior of the market for risky and risk-free assets. If the set of 36 panel data represents a strained sample of individual/institutional investors, then by applying suitable sampling weights to the numerical solution values in the sample, one may develop an internallyconsistent micro-macro model with no further restrictions on the functional forms of the underlying functional relationships-the investor's returnsgenerating process and the utility function-than the customary stipulations.
Michael J. Hartley and Gurdip S. Bakshi April 2004 reported that there paper has been devoted to a class of dynamic Markowitz's mean-variance portfolio selection problems. Taking into consideration of market trend and other factors, a discrete-time model that is modulated by a Markowitz chain was introduced. Aiming at complexity reduction, we use nearly completely decomposable transition matrices and weak convergence methods to derive the limit meanvariance portfolio selection problem based probability vector and the transition probability matrices under the weak topology. The associated weak convergence and the limit systems can still be obtained. As far as the limit mean-variance problem is concerned, for the cases discussed on the limit, we can design optimal (efficient) portfolios and derive efficient frontier see also the framework of LQ control with indefinite control weights. Then using the efficient portfolios of the limit problem, we constructed portfolios for the original discrete-time model and show that such portfolios are nearly efficient.
Heinz H Moller September 2005 University of Ziirich, reported that Markowitz model i.e. modern portfolio theory has developed to a highly sophisticated field of research. in addition it become more and more obvious that for a large class of insurance problems a separate analysis of actuarial and financial risks is inappropriate. Of course modern portfolio theory is typically applied to common stocks. However it can also be applied to these facts the increasing importance of new financial instruments and the availability of computer capacity explain the growing interest of actuaries in modern portfolio theory.
Beth Bower, June Northwestern University reported that after completing the study on the computational method in portfolio analysis, I was able to conclude that the single index model worked well in estimating the inputs to the basic Markowitz optimization model. This is shown by the comparable returns produced by the Markowitz model. Although the comparison is not completely accurate as their portfolio stocks are not wholly identical. There are certainly areas of improvement in this project, especially in the development of more advanced extension to the Markowitz optimization model. The current simplistic model can be the reason why the portfolio selection is small for all cases; the optimal portfolio only selects a maximum of 2 industries in all periods. This paper has also not looked in depth for potential biases in the single index model, which might affect the end results. From this project, I found that computational procedure can get as complicated as formulating a solution method, especially when largescale data is involved. It is imperative that one plans a robust and systematic method in solving a theoretical model. When the right method is applied, it can lead to a better utility of the model and more efficient implementations.
Objectives of the study


To know how to select optimal portfolio,  To examine the relation between risk and return,  To study the utility of Markowitz model, 
To analyze risk and return of the portfolio.
Source of data
The data used in the research is secondary in nature and has been collected from the relevant websites, journals, magazines and some periodicals.
Research design
For studies purpose alphabetically arranged top 30 companies listed in Bombay Stock Exchange (BSE) has been selected and one year's financial information from April 2009 to March 2010 of these companies has been collected. Randomly made six portfolios of the companies by including five companies in each group and selected one company from each portfolio by applying the Markowitz model.
Statistical tools
In the process of selecting the optimal portfolio, many statistical tools have been used for the calculation of the value of the risk and return of the stock. The input data of expected returns and covariance matrix were thus made ready for the next step in the analysis by calculating expected return as the difference between target price and current market price of each security, expressed as a percentage of current market prices. The covariance is calculated with monthly return for each company from the monthly closing prices. The monthly covariance between each pair of securities was converted into annual covariance by multiplying it with 12.
Variance
The variance or risk of a portfolio is not simply weighted average of the variances of the individual securities in the portfolio. The relationship between each security in the portfolio with every other security as measured by the covariance of return has also to be considered. The variance of a portfolio with only two securities in it may be calculated with the following formula. 
Covariance
Covariance is a measure of how returns of two securities move together. It is the statistical measure that indicates the interactive risk of a security relative to others in a portfolio of securities. The covariance between two securities x and y may be calculated using the following formula: 
Return
Return of a portfolio of assets is simply the weighted average of the individual securities held in the portfolio. The weight applied to each return is the fraction of the portfolio invested in that security. The formula for the calculation of expected portfolio return may be expressed as shown below: Return of the portfolio
Where Rp = expected return of the portfolio, Xi = proportion of funds invested in security I, Ri = return of security i.
Analysis and Interpretation
Portfolio optimization is a key idea in investing. The selection of the optimal portfolio thus depend on the investor's risk aversion or conversely on risk tolerance. In the process of selecting the company for the portfolios the analysis of the return as well as risk has been taken place which is reflected by the relationship between increasing or decreasing of return and risk. Thus six companies from each month on the basis of their risk and return has been found. Now these six companies of each month considered as a portfolio. In this way now there are twelve portfolios over a year. After this for the further analysis select one company's stock from each portfolio of whole month on the basis of performance of the securities. Now there were only twelve companies' securities. These twelve companies are now separated into the two semester then two companies from these two semester selected on the basis of the performance of securities in term of maximum or minimum risk and returns. After this process compare to these two securities to each other which are well performing in comparison to other companies or in comparison which company is performing well overall year and select that as a efficient portfolio and take decision for investment in that companies security. In this model, the objective function is to maximize total returns, constrained by maximum allowable risk level. Therefore the entire process of analysis and interpretation has been completed in the two parts which are discussed as follows:
Return of a portfolio
As a first step in portfolio analysis an investor needs to specify the list of securities eligible for selection or inclusion in the portfolio. Next he has to generate the risk return expectations for these securities. These are typically expressed as the expected rate of return (mean) and the variance or standard deviation of the return .The expected return of assets is the weighted average of the return of the individual securities held in the portfolio. Calculation of return, deviation and square of closing price of each security for one year from April 2009 to March 2010 by using the formula 
Risk of a portfolio
The variance of return and standard deviation of return are alternative statistical measures that are used for measuring risk in investment. These statistics measure the extent to which returns are expected to vary around an average over time. The calculation of variance of a portfolio is a little more difficult than determining its expected return. The variance per standard deviation of an individual security measures the riskiness' of a security in absolute sense. For calculating the risk of a portfolio of securities the riskiness of each security within the context of the overall portfolio has to be considered. This depends on their interactive risk i.e. how the returns of a security move with the returns of other securities in the portfolio and contribute to the overall risk of the portfolio.
Calculations of risk through Markowitz formula for minimization of risk
The calculation of risk by using Markowitz model in a following way -Minimize portfolio risk 
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Where Wx = amount invested in asset x, Wy = amount invested in asset y, Cxy = covariance between security x and y, N = number of security, σ 2 x =variance or risk.
For performing the portfolio analysis using the Markowitz method, we need the return for the period of holding for each of the securities to be considered for inclusion in the portfolio. We also require the standard deviation of the return for each security. In addition we have to know the covariance (or correlation coefficient) between each pair of securities among all securities from which we have to form the portfolio. In this method risk calculated for each portfolio and compared with the return percentage. In this process of comparison we selected that security from the each portfolio, which has the maximum return at minimum level of risk. In the above table the top securities of 2009 to 2010, the security of that month which has the top performance in respect of highest return at the level of the optimum risk. After analysis it was found that the ICICI Banks performance is best among the other companies for the first six months and the next six month the Hindalco Industries Ltd. performance was encouraging for the investors.
Concluding observation
The study present the results that display the difference between the returns and the risk based on Markowitz model. The Markowitz portfolio selections were obtained by solving the portfolio optimization problems for periods from April, 2009 to March, 2010. The basic solution approach to this problem is to implement the Markowitz model in finding an optimal portfolio selection in each month. The basic objectives behind Markowitz model were to achieve high returns or stable returns with low uncertainty. It helps in the detection of the optimum portfolio for getting the maximum return at the level of the minimum risk for invested fund. It is basically calculates the standard deviation and returns for each of the feasible portfolios and identifies the efficient frontier, the boundary of the feasible portfolios of increasing returns. Although the comparison is not completely accurate because of the large number or data required for calculation of the risk and return of the portfolio and as their portfolio stocks are not wholly identical, the returns data are still useful to reflect economic influence. The financial planners can help the investors/traders to arrive at the risk level that they can assume. If the investor specifies his risk level in terms of standard deviation of the portfolio return, the appropriate portfolio for him can be identified using the efficient frontier. Therefore, process compare to the securities to each month and then from each month to semester which were well performing securities in overall year and select that as a efficient portfolio and take decision for investment in that companies security. In this model, the objective function is to maximize total returns, constrained by maximum allowable risk level. Hence the final portfolio selection for an investor/trader requires the combination of portfolio analysis and financial planning.
